Materials and Characterization.
Methoxy-poly(ethylene glycol)-thiol (PEG-SH) with a molecular weight of 5 kDa was purchased from Laysan Bio, Inc. (Arab, AL). Hydrogen tetrachloroaurate (III) trihydrate (HAuCl4·3H2O) was obtained from Alfa Aesar (Haverhill, MA) . N,N,N',N',N''-pentamethyl diethylenetriamine (PMDETA), pentafluorophenylmethacrylate (PFPMA), N-methyl-2-pyrrolidinone, pyrrolidine, isopropanol, trifluoroacetic acid, styrene, copper(I) bromide washed by acetic acid and methanol and sodium citrate (99%), 2, 2'-dithiobis [1-(2-bromo-2-methyl-propionyloxy)]ethane (DTBE), 2-n-octyl-1-dodecylamine, and 1,7-dibromoperylene-3,4,9,10-tetracarboxylic acid anhydride were purchased from Sigma-Aldrich (St. Louis, MO). Styrene was passed through a basic alumina column to remove the inhibitor and dried over CaH2, then distilled in vacuum. Gold nanoparticles were synthesized according to our previous report. [1] All the other chemical reagents were obtained from commercial suppliers and used without further purification.
UV-vis absorption spectra were recorded by using a SHIMADZU UV-2501 spectrophotometer.
Transmission electron microscopy (TEM) images were obtained on a JEOL TEM 2010 electron 2 microscope at an acceleration voltage of 100 kV. Scanning electron microscopy images were obtained on a Hitachi S-4800 FESEM. 1 H NMR spectra were obtained on Bruker AV300, using CDCl3 as the solvent.
Gel permeation chromatography (GPC) was measured on a Shimadzu HPLC system using THF as the eluent, and the molecular weight was calibrated with polystyrene standards. DSC analysis of copolymers was carried out using a Shimadzu Differential Scanning Calorimeter (DSC-60, Columbia, USA) with samples under a nitrogen atmosphere to determine the glass transition temperature (Tg) and melting temperature (Tm). DSC measurements were performed at a heating rate of 10 °C/min in the temperature range of -100 °C to 100 °C and sequential cooling back to -100 °C at a cooling rate of 50 °C/min, and then the sample was heated at a rate of 10 °C/min again. Dynamic light scattering experiments were carried out on Malvern Zetasizer Nano-ZS (Worcestershire, UK) at 25 °C. 1106.5132.
Synthesis of

Synthesis of 1,7-di(pyrrolidin-1-yl)-N,N'-di(2-octyldodecyl)-3,4,9,10-tetracarboxylic Diimides (3):
A mixture of 2 (331.8 mg, 0.3 mmol) and pyrrolidine (8 mL) was heated to 55 °C under N2. The reaction mixture was kept at 55 °C for about 36 h, after that, the solvent was evaporated. It was then washed with water and methanol for 3 times respectively, to give a green solid after the solvent was removed. The residue was purified by column chromatography on silica gel with CHCl3 (Rf = 0.43) as the eluent. The regioisomeric 1,7-and 1,6-dibromoperylene bisimides could be separated by column chromatography at 3 this step. The 1,6-dibromoperylene bisimide is the blue fraction. 3 was collected as a green powder (248 mg, 75% water until pH 7. The residue was subjected to silica gel column chromatography with CH2Cl2 as the eluent. 5 was obtained after evaporation of the solvent as a green powder. And then the green powder was dissolved in anhydrous CH2Cl2, and 5 mL trifluoroacetic acid (TFA) was dropped slowly into the solution.
The color of the reaction solution changed from green to red immediately after addition of TFA. The solution was stirred over night at room temperature. The solvent and excess TFA were evaporation. Then 10 mL water was added to the solid and the suspension was treated for 30 min under sonication. The product was filtered off and dried under vacuum to obtain a green solid. The crude product was purified by silica gel column chromatography (CH2Cl2/methanol = 6:1 as eluent) (461.61 mg, 90% 
Synthesis of SH-PS-co-PPFPMA Copolymers:
Precursor copolymers were synthesized using atom transfer radical polymerization (ATRP) following the similar procedures previously reported5. Briefly, styrene (1.70 g, 8 mmol), PFPMA 3.5 g (13.8 mmol), PMDETA (21 µL, 0.1 mmol) and DTBE (0.5 g, 0.1 mmol) were charged into a glass tube. Then anisole was added to dissolve the monomers and initiator.
After three cycles of freeze-pump-thaw to remove the oxygen, CuBr (14 mg, 0.1 mmol) was added into the polymerization tube under nitrogen atmosphere, and the tube was sealed in vacuum. The polymerization was carried out at 100 °C for 8 h. After polymerization, the reaction mixture was diluted with 5 mL THF, and passed through a neutral Al2O3 column to remove the catalyst. The THF solvent was removed by rotary evaporator. The residue was precipitated by methanol to give a white solid. After synthesis, the polymers were characterized by 1H NMR, gel permeation chromatography (GPC), and differential scanning calorimetry (DSC). All the NMR spectra were obtained in CDCl3 using tetramethylsilane (TMS) as the internal reference on a Varian 400 MHz 1H NMR spectrometer.
Synthesis of SH-PS-co-PPPDI Copolymers: For the synthesis of PDI-functionalized S-S-PS-PPDI
copolymers, 90 mg (1.26 μmol) of S-S-PS-PPFPMA was dissolved in 10 mL of THF, and then 100 mg (110 μmol) of PDI monomer was added. The mixture was stirred for 24 h at 50 °C under nitrogen.
Functionalized copolymers were precipitated into cold methanol and dried under vacuum. 150 mg of colorless powders was obtained. 
Preparation of Amphiphilic
